Experimental Section

Chemicals and reagents
Nickel (Ⅱ) nitrate hexahydrate (Ni(NO 3 ) 2 ·6H 2 O), Cobalt (Ⅱ) nitrate hexahydrate (Co(NO 3 ) 2 ·6H 2 O) and Polyvinyl pyrrolidone (PVP, Mw  1 300 000) were obtained from Alfa Aesar. N, N-dimethylformamide (DMF), ethanol (C 2 H 5 OH) were purchased from Sinopharm Chemical Reagent Co., Ltd. All chemical reagents were used as received without further purification.
Synthesis of Ni 1.5 Co 0.5 @N-C NT/NFs
For the preparation of the standard Ni 1.5 Co 0.5 @N-C NT/NFs, 1.0 g of PVP was initially dissolved in 6 mL of DMF and 6 mL of ethanol to form transparent viscous solution. After that, 1.5 mmol of Ni(NO 3 ) 2 •6H 2 O and 0.5 mmol of Co(NO 3 ) 2 •6H 2 O were introduced into the above solution to form homogeneous chocolate sol after stirring for ~12 h. The resultant sol was then transferred into a plastic syringe equipped with a 21-gauge needle at the tip. The distance between the needle tip and fiber collector (aluminum foil) was set as 18 cm, and a high voltage of 20 kV was applied. The feeding rate of the sol was maintained at 0.6 mL h 
Electrochemical Measurements
The electrochemical measurements for HER and OER were performed on a CHI 760E workstation in a conventional three-electrode system. For the configuration of the three-electrode system, a catalyst-modified glassy carbon electrode (d = 3 mm), a saturated calomel electrode (SCE) and a graphite rod were used as the working electrode, the reference 
